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ABSTRACT

A search was made for an al terna te source for the
SOS C-MOS integrated circuIt. One potential vendor may
be in a position to build this pert near the end of 1974.
However, we cannot count on having custom parts available
for a period of 6 to 12 months

As an alternative, the feasability of using suitable• off-the-shelf parts which may have been developed in the
last several months was investigated.

One such part was found and was utilized in construct—
ing two sample MCTCXO ’s.
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PURPOSE

The purpose of the work performed during this
reporting period was to find a new supplier for the
custom SOS C—MOS integrated circuit, and to evaluate
any suitable off-the-shelf devices which may have
become available in the last several months.
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• DISCUSSION

The vendor of the custom integrated silicon-on-sapphire
C-MOS informed us that he no longer will supply this part
except under conditions which are not acceptable to ~TS
Kni ghts .

An -effort was made to find alternate suppliers of
SOS C-MOS devices. No responsible vendor is in a position
to custom integrate a silicon—on—sapphire device at this time.
One supplier,’RCA Somerville, thought he might be interested _ -

during the last quarter of 1974. The time required of the
custom SOS C—MOS chip is estimated to be 6 to 12 months.

A search was also made for any suitable off—the-shelf

-
• parts that may have become available in the last two years.

Samples constructed with the Harris “Dielectrically
Isolated” process were obtained and evaluated in a bread-
board circuit. The devices functioned properly in the
circuit but power consumption was found to be about 50%
greater than allowed by the specification.

With this limited success, two MCTCXO prototypes
were constructed using the Harris chips for delivery to

• 
- a commercial customer. These units met all specifications

except power consumption, as expected.

One unit, at 3.84 MHz, was 35% over the power limit.
The other, at 5.12 MHz was 36% over the power limit for
this frequency.
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CONCLUSIONS

A reliable SOS C-MOS manufacturer was f~ und who may
• be in a position to help us near the end of 1974. To

wait that long to begin development of the part could
cause the contract to be delayed a year.

The off-the-shelf Harris part was found to function - -

properly in the MCTCXO, but power consumption is appreciably
higher.

We recommend that the power specification be relieved
to permit the use of the Harris part so that work on the
contract work can proceed without further delay.

tl•

3



—~~ -- •

-IT.

MANPOWER UTILIZATION REPORT

1 December 1973 to 28 February 1974

Contract No. DAABO5-72—C—5839

Donald L. Thomann S. Ill. Univ., B.S. Applied Science
Design Engineer U.S. Army, Redstone Arsenal , 2 years

Bendix Corporation, 3 years
Varo, Inc., 3 years - - 

- -

CTS Knights, Inc., Since 1969

Dr. D.E. Newell Iowa State Univ., B.S.
Design Consultant State Univ. of Iowa, M.S. ~~ PhD. -

Collins Radio Company, 6 years
State Univ. of Iowa, Assoc. Prof.,
2 years, Bendix Corporation, 4 years
Newell Labs, Inc., President, 1 year
CTS Knights, Inc., Since 1966

Roger Z immermann Wisconsin School of Electronics, A.S.
Technician CTS Knights , Inc., Since 1969  

J 

-
-

Engineering Hours Expended 4’

D.L. Thomann 77 Hrs.

Dr. D.E. Newell 4 Hrs.

Technician Hours Expended

R. Zimmermann 8 Hrs .

-
. 

• I;~j .

4

• — - ~~ —-~~~~~~~~~~~~ -~~~ - .•__•.• • .  ~•• ______________ _•

~

.•__ __ ._

~

•~



- - .

DISTRI BUTION LIST

Cl) Bli].ey Electric Co. (3. ) Sherold Crystal Co.
25145 W. Grandview Blvd . 1510 McGee St.
Erie, Pa. 16512 Kansas City, Mo. 64108
ATTN: Mr. G. Wright -

:
(1) Tedford Labs.

(2) Bulova Watch Co. 4914 Gray Rd.
Electronics Div. Cincinnati, Ohio 45232
4 0—06 62nd St.
Woodside , N.Y . 11377 (1) Clark Crystal Co.
ATTN : Mr. C. Sprecke].s 2 Farm Rd.

Mr. P. Duckett Marlboro , Mass. 01752

(1) Erie Frequency Control (1) Monitor Products Co. Inc .
1453 Lincoln St. 815 Fremont Ave .
Carlisle , Pa. 17013 S. Pasadena , Calif . 91103
ATTN : Mr. R. Calarnan • -

(2 )  Bell Telephone Labs.
(1) P.R .  Hoffman Co. 555 Union Blvd .

321 Cherry St. Allentown, Pa. 18101
Carlisle , Pa. 17013 ATTN : Dr. W .J.  Spencer

(1) McCoy Electronics Co. (1) General Electric Co.
Box 381 Mobile Radio Dept.
Mt. Holly Springs, Pa. 17065 Mountain View Rd.~Lynchburg , Va. 24502

(1) Piezo Crystal Co. ATTN: Crystal Design Eng.
100 “K” St.
Carlisle , Pa. 17013 (2) Motorola, Inc.
ATTN: Mr. W. Sainuelson 4545 Augusta Blvd .

Chicago, Ill. 60651
- - 

- 
(1) M-tron Industries, Inc. ATTN : C. Rose

100 Douglas Ave. R. Bothwell
Yankton, S.D. 57078

• ATTN: Mr. W. Mellecher (1) Northern Eng. Labs., Inc .
Chief Crystal Eng . 357 Beloit St.

Burlington , Wis. 53105

• (1) Filtronix , Inc . ATTN : Mr. R . Holzrichter
490 Via Del Norte
Oceanside , Calif. 92054 (1) Int ’l. Crystal Manufacturer

) ATrN: Mr. R.E. Johnson 18 ½ N . Lee St.
Oklahoma City, Okla . 73102

(1) Reeves—Hoffman Div.
Dynamics Corp. (1) Peterson Radio Co., Inc.
1400 W. North St. 2800 W. Broadway
Carlisle , Pa. 17013 Council Bluffs, Iowa 51501
ATTN: Mr. H. Potter

• ‘1
S

- - • - - ~~~~ -~~~~
-
~
-
~~~

--
~~
- -



____ -

~ •4••~~
.•

~••.~ ~~~~~~~~~~~

(1) Savoy Electronics , Inc . (1.) Texas Crystal Co. -

1314 N.E .  17th Court 1000 Crystal Dr.
Ft. Lauderdale , Fl. 33311 Ft. Myers , Fl. 33901
ATTN : Mr. R . Bassett

(1) Collins Radio Corp .(1) Va1pey-Fj sher Crystal Corp . Components Div. •

1015 First St. 19700 San Joaquin
Ho].liston , Mass. 01746 Newport Beach , Calif . 92660
ATTN : Mr. G. F isher ATTN : Dr. E M .  Frymoyer

(1) Lenkurt Electric Co. (1) Frequency Electronics , Inc.San Carlos, Calif. 94070 3 Delaware Dr.
ATTN : Mr. F. Fasteneau New Hyde Park, N.Y. 11040

(1) Electronic Research Co. Inc. (1) Monsanto Co.
10000 W 75th St. P.O . Box 8
Overland Park , Kansas 66204 St. Peters , Mo. 63376 - 

~~~ - -

ATTN: Mr. N. Bishop ATTN: Mr. J .  Erasmus
(1) Genera]. Electric Supply Co. (3. ) Nytronics , Inc .

Nat’].. Gov ’t. Sales Section 10 Pelham Pkwy.
‘+01 E. Hunting Park Ave. Pelham Manor, N.Y. 10803 - 

-Philadelphia, Pa. 191214 ATTN Mr. J.L. Denman

(1) John K. Miller (1) Q—Tech 
- - I -

252 Oriole Dr. 11529 W. Pico Blvd .Pittsburgh , Pa. 15220 Los Angeles , Calif. 90064
ATTN : Mr. V. Foulds(1) Hughes Aircraft Co.

Microelectronic Products Div . (3)  Naval Research Labs.• 500 Superior Ave. Code 5350
Newport Beach, Calif. 92663 Washington, D.C. 20390ATTN : Mx’. H.E. Dillon ATTN: Mr. B. Dodson

Cl) Hughes Aircraft Co. (10) Defense Documentation Ctr .
Components Div. Cameron Station
Florence S Teals Sts. Alexandria , Va. 223 114Culver City, Calif. 90230
ATTN : Mr. L. Storch (2)  Advisory Group on Electron

Devices(1) Piezo Tech . Inc . 201 Varick St.
2 1400 Diversified Way 9th FloorOrlando , F].. 32804 New York , N. Y. 10014

(1) Anderson Electronics, Inc. (3) Director a
310 Allegheny St. US Army Elect. Labs.Holidaysburg, Pa. 166148 Ft. Monmouth, N.J. 07703

ATTN : AMSEL-KL-S(1) Damon Engineering
240 Highland Ave . (2) Commanding GeneralNeedham He ights , Mass. 02194 US Army Elect . CommandATTN : Dr. D. Kossoweky Components S Materials Div .

Ft. Monmouth, N.J. 07703
ATTN: ANSEL-PP-Et4

6

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~ -- -~~~



-• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-- -----• - - - - •-- • -  - -•- --

(2) Commander (1) Commanding Off ic~rNaval Elect. Sys. Command US Coast Guard Sup. Ctr.
Dept. of the Navy Crystal Lab.
Code 051432 31st St. 6 3rd Ave.
Washington , D.C. 20360 Brooklyn , N.Y. 11226

ATTN: Code 80
(2) Commanding Officer

Tobyhanna Army Depot (1) Commanding General
Tobyhanna, Pa. 18466 US Army Missile Command
ATTN : SIGTD—812 Bldg. ‘41488

-
~~ Redstone Arsenal , Ala.

(2) Headquarters ATTN: AMSMI-ILS/Mr. Tharp
Air Force Logistics Command
Wright Patterson AFB, Ohio 451433 (1) Mr. C.W. Friend
ATTN: SGMES-30/Mjss Donson Patterson AFB, Ohio 45433

ATTN: AFAL-AVNT
(1) Rome Air Development Ctr.

- 
;~~~ •~ Griffiss AFB, N.Y. 13440 (1) Harry Diamond Lab.

ATTN : EMERR , Mr. L. Gubbins Washington , D.C. 20438
ATTN: Mr. Claus Sann

(2) Director
US Army Elect. Labs. (1) Sacramento Army Depot
Ft. Monmouth, N.J. 07703 Sacramento, Calif. 95813
ATTN: AMSEL-TL-SF/Mr. Schodowski ATTN: AMXSA-MME-la/Mr. Orr

(1) Executive Office of President (2) US Army Prod. Equip. Agy.
Office of Emergency Planning Rock Island Arsenal
Washington , D.C. Rock Island, Ill. 61201
ATTN: Mr. W. Lawrence, Chief ATTN: ANSPE-MT

Stockpile S Requirements
Division (3) US Army Elect. Command

225 5. 18th St.
(2) Commanding Officer Phila. Pa. 19103

Air Force Mat’l. Lab (MATE) ATTN: ANSEL-PP/P-IM-la
Patterson AFB , Ohio ‘45433
ATTN; Mr. Jules Wittebort (1) Norfolk Naval Shipyard

Portsmouth, Va.
(2) Commanding General ATTN: Code 967

L US Army Elect. Command
Ft. Monmouth, N.J. 07703 (1) Juergen Staudte
ATTN: ANSEL-PP-E Statek Corp.

1200 Alva rez Ave .
• (1) A.D .  Bedrosian Orange , Calif . 92668

US Army Elect . Lab . Liaison Ofc.
Mass. Institute of Tech . (1) Jan Crystals
77 Mass. Ave. • 24 00 Crystal Drive

• Room 26-31 Ft. Myers, Florida
Cambridge , Mass. 02115 ATTN : Mr. J. Erasmus

(1) Western Electric (1) Spectrum Technology Inc.
Merrimac Valley Works P.O. Box 948
1600 Osgood St. Goleta, Calif.
N. Andover, Mass. 01845 ATTN : H. E. Gruen

7

Lt ~~~. -- - ~~~~~~~~-.—~~~~~~~~ - - - ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ — - -~~



r w -

Unc~l~~ssifi~ d ‘
~~~~~

-
~~~~
‘

~~~~~~~ Ci.siiftcsftoo

DOCUMENT CONTROL DATA . I & D
($O~uráty cl~siilIc 1Mn .1 till .. b.dp .1 ebs tt cS end lnd..1n4 a,net.S1.n a,uat 6. .eN,.d when ffi. .r.s.S ~ ,p.,f IS rS. ..ilMd)

— • i 0mIGINA YISO A C T I V I T Y  (C~~~ ,M en*s,) 1*.. ~ tPO~~, st cu~ .Yv c i.aessy ica u w
CTS Knights, Inc. ‘ I unc1assifi~~• 400 Rexmann Avenue ~~~ SROW~ -

V . 
-Sandwich, Illinois 60548 j

s a*wo~ t TITI E

PRODUCTION ~~GINEERING ~~ ASURES FOR ~~ MPERATURE I
t COMPENSATED MICROCIRCUfl’ CRYSTAL OSC~LLATOR41 1 ’~ 0 _ _ _ _ _

4- DESCNIPTIV E NOTES (1~ ’p of ~~~~~~~~~ .~

_..~~IGHTH PUARTEELY REPORT, 1 December 1973 to 28 
February 1974

5. AU THO~~I$I (Pii.f n.~~~. i.id ~~o hii*Ml, M.l~~...) -

cç~~~~~~~L. Thomann 
_ _ _ _ _ _ _ _ _ _ _ _ _

74. TOTAL NO. OF PA AES 176. NO. OP REPS

___________ 6.. OAIOINA T OR S REPORT NUM•ER~S)

• DAAB$—72—C—5839

c. Sb. OTHER REPORT NO(S) (Any othit m~~b.r. ~~.I ~~y b~ ..S~~..dthIs ,.pOI,)

t~~. DISTRISUTION STATEM E NT

Distribution of this document approved for public release.
• Distribution unlimited.

I I -  SU’PLEMEN?A ~~Y NOTES IS. SPOP4SORINS MIL ITARY A C T I V I T Y

U.S.  ARMY ELECTRONICS COMMAND
FT. MONMOUTH~ NEW JERSEY 07703

IL
_

A6S
’

~4CT

\A search was made for an alternate source for the SOS C-MOS
integrated circuit. One potential vendor may be in a position to
build this part near the end of 1974. However, we cannot count on
having custom parts available for a period of 6 to 12 months .

As an alternative, the feasability of using suitable of f - t  he-

4 shelf parts which may have been developed in the last several rnonths
was investigated.

• One such part was found and was utilized in construction twO
samp le MCTCXO ’s.
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